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CHAPTER I 
STATEMENT OF THE PROBLEM 
In considering the individual pupil or the class as a unit, every 
: teac~er is 
I capac~ty?" 
faced with the question, "Is he, or are they, working up to 
In an attempt to answer this question for the teachers of 
I 
i grade six in the Billerica schools 1 this comparison was made of the 
1
11 capacity of the pupils, as shown by an intelligence test, and the achieve-
! mont tf the pupils, as shown ~ an achievement test. The regression 
1 technique developed by Prescott1 was used as a statistical measure of this 
I! I. i compar~son. 
II 
II 
I 
SOURCE OF THE PROBLEM 
Each year the pupils of the system in grades 3 - S are given an 
achievement battery suitable to their grade level. It was the feeling of 
i , I 
some 1eachers that the results of these tests would be more meaningful 
I ~ . 
1 if there were available a measure of each pupifs general ability. Thus 
it was\\ .decided to make a study of one .grade throughout the system. Th~ i 
sixth grade was chosen. II 
JUSTIFICATION OF THE PROBLEM 
According to Ross, "One of the most important questions to raise 
1 about y pupil is: How well is he getting along in comparison wi tp his 
capacit y?n2 The usual standardized measure of a pupil's ability is the 
intelligence test. 
I 
11 \1 George A. Prescott, The Development of an Improved Method of 
1 Making Capacity-Achievement Comparisons, Unpublished Doctor's Disser-
JJ tation~ Boston University, School of Education, 1950. 
- 11 2 c.c. Ross, Measurement in Todax's Schools, Prentice-Hall, Inc. 
·I New York, 19471 P• ,308. ! - -
I 
I 
I 
I' 
I 
~ 
I 
I 
1. 
II 
II 
I' 
I 
I' 
I 
I 
I 
Hildreth suggests the following uses of achievement tests by the 
teacher: 
I 1. 
2. 
To determine the achievement· level of eaeh pupil in 
eaeh subject with relation to age and ability, with 
equal emphasis on the gifted as well as on the slow 
or special problem eases. 
To compare present achievement with past achievement 
in order to determine the rate of progress. 
To determine the average achievement level of a 
class at the beginning or end of the year. 
4. To obtain a picture of the nature and range of indi-
vidual differinces in the group. 
5. 
6. 
8. 
To group pupils within the elass for instructions. 
To diagnose an individual pupil's difficulties in 
learning. 
To call attention to subject areas where more 
detailed testing is required to cheek on the effect-
iveness of teaching. 
To provide a basis for counseling3with parents regarding a pupil's achievement. 
I' ability, while the pupil with~ greater ability is doing far less than he 
I is really able to do, being then a low-achiever. 
I 
+ I 
I' 
SCOPE OF THE PROBLEM 
1 This study included all pupils in the seven grade six classrooms in 
:, 3 Gertrude H. Hildreth, Manual for Interpreting Metropolitan 
Achievement 'l!ests, World Book Company, Yonker-on-Hudson, New York, 1948, 
I P• 2. I 
-l 
I 
II 
II 
I 
II 
I 
II 
I, 
I 
I 
'I 
I 
2 
I 3 
i· the tL of Billerica, two hundred thirty-six in all. The Pintner General 
j
1 
Abu17 Test: Verbal, Intermediate, Form A and Metropolitan Achievement 
Test: Intermediate, Form S, were administered to the seven groups. The 
results of these tests in reading, vocabulary, arithmetic .fundamentals, 
aritJnetic problems, language, and spelling were compared statistically 
to idl ntify those who were achieving above or below one standard error of 
est~te from the regression line of each subject on the capacity score. 
DEFINITIONS OF TERMS 
Capacity to achieve. Prescott says: 
By 'capacity to achieve' is meant the potential 
ability to perform successfully in school subjects. 
It is or~inarily determined by one's score on an 
intelligence measure. It is a predictive measure in 
the sense that it ~easures the ability of a pupil to 
profit from instruction.4 
Actual achievement. ''The term 'actual achievement' refers to the 
1: amount;\ and quality of school work in specific subject matter areas that has 
I! been ]earned by the pupil as measured by a standardized achievement test.n5 
I S~Y 
I This study is concerned with finding those pupils in grade six in 
1 Billerica Schools whose achievement lies above or below one standard error 
.I I 
1 of est, te from the regression line of scores in each subj~ct area. 
II 
II 
II 
'I I 
I 
II 
I 
4 
5 
George A. Prescott, Op. cit., P• 4 
~., P• 5 i 
CHAPTER II 
B.EVIEW OF RESEARCH 
Many attempts have been made to find an adequate and satisfactory 
method of comparing a pupil's actual achievement with his capacity to 
achieve. Standardized intelligence and achievement tests appear to be the 
most objective tools used in this comparison. 
Stoddard says, "As we move into the higher intellectual levels, 
there is abundant evidence that group mental testing is predominant in the 
prediction of academic success.'~ Lennon reports r.esults of studies in 
connection with restandardization of the Metropolitan Achievement.Tests. 
In seventy coiiiiilUni.ties, where all pupils were tested, all relationships 
between intelligence and achievement were positive. The conclusion was 
that "• •• in general there is a marked tendency for communities which 
are above average in IQ to be above average also in achievement as 
measured by these tests.n2 
THE ACHIEVEMENT QUOTIENT 
The first and probably most widely used method of making a 
comparison was the Achievement Quotient, or Accomplishment Quotient. 
These two tenns are synonymous and usually abbreviated AQ. The term 
·-- "Achievement Quotient" was first used by Monroe and Buckingham ;:' in 1920 
I 
I
I, 1 George D. Stoddard, The Meaning of Intelligence, 'Ehe Macmillan 
Company, New York, 1943, P• 151. 
I 
r 
I 
I 
II-
2 R.T.Lennon, "The Relationship Between Intelligence and Achievement 
Test Results for a Group of Communities, "Journal of Educational 
Psychology, 41: 303-8, May 1950. 
4 
I 
,! 
II 
in connection with the Illinois Examination3 which contained a measure of 
intelligence and a measure of achievement. Later in the same year Franzen 
r 
1 
used the term "Accomplishment Quotient" in connection with school marks. 
I 
' 
I . 
Meaning of A Q. Franzen defined AQ as 11 • • • the degree to which 
his actual progress has attained to his potential progress by the best 
possible_measures of both.•r4 The formula used for finding the AQ was: 5 
EA 
AQ = ~ ~ CA EA 1, 
IQ MA = MA I 
CA 
If a pupil's achievement or educational age were equal to his abilit~J 
to learn or mental age, his AQ would equal 1.00. If his AQ was below 1.00, j 
he was not working up to capacity. Theoretically one would not be able to I 
attain an AQ of more than 1.00 because one could not do more than hi.s capa- ' 
city. AQ's of more than 1.00 have been found in actual practice. They 
have been explained as resulting from "norms which are spuriously low.•t6 
It has also been pointed out ;t hat norms are averages not the ultimate. 
Greene, Jorgensen, and Gerberich said, "An AQ below 1.00 may indicate 
poor effort, a high AQ, or both, and an AQ over 1.00 may indicate unusual 
effort, a low IQ, or both.'h Wagner and Hause expressed it thus, ttAQ may be 
3 Harry A. Greene, Albert N. Jorgensen, and J . Raymond Gerberich, 
Measurement and Evaluation in the Elementary Sehool, ;.Longmans, Green and 
Company, New York, 1942, P• 239. 
4 Raymon H. Franzen, ttThe Accomplishment Quotient: School Marks in 
II Terms of Individual Capacity, tt Teachers College Record 21:432-40,Nov.l922. 
li 
II 
il 
1: 
~ 
I 
I 
II 
5 Robert P. Wagner, and Enid Hause, "The Constancy of the AQ", 
School and Society, 44:351-2, 1936. 
6 Greene, Op. cit., p. 240. 
7 Loc. cit. I 
I 
5 
II 
considered either as an indication o£ what a pupil can do under the best 
conditions, or as an index of achievement of a pupil as compared wi~h the 
average of pupils of his mental age."8 
Limitations of the AQ. The first objection to use of the AQ was 
1: to the negative correlations obtained between IQ and AQ. 
'I 
Pupils with high , 
I' 
IQ's received lower AQ's, and pupils with low IQ's received higher AQ's. 
Prescott cited several studies in which negative correlations of -.21 to 
I I· -·73 were found.9 
II 
10 Popenoe reported a negative correlation of -.39 between IQ and AQ. 
He pointed out that in every instance children did not have an equal 
I 
opportunity. For inetance a pupil with an MA of 12.6 in the fourth grade 
i has not had the same opportunity to get a high educational age as .a pupil 
I' 
1: 
with an MA of 12.6 in the sixth grade who has done the work of two more 
grades. Lack of opportunity was also mentioned by Toops and Pintner who 
pointed out that the "· • • reason for so many of the mentally advanced 
pupils being retarded in accomplishment is the £act that many bright pupils 
1: are promoted by chronological age rather than by ability to progress and 
I 
I 
I 
II 
I 
so have not had the chance to come up to normal by being given opportunity 
to do advanced work. 11 
8 Wagner and Hause, Op. cit., p. 252 
9 Prescott, 6p. cit., P• 12 
I' I 10. Herbert Popenoe, "A Report of Certain Significant Deficiencies 
1; of the AQ," Journal of Educational Research, 16:40-47, June, 1927. 
'I 
11 H. A. Toops and Rudolph Pintner, "Mentality and School Progress," 
, Journal of Educational Psychology, 253-262, 1919. 
I' 
jl 
6 
I 
I 
I 
I 
il 
II 
12 Popenoe also reported a negative correlation of -·59 between mean IQ and 
mean AQ in twenty-four elementar,y schools, and suggested that there was 
less equal opportunity in these schools. 
In discussing the AQ, Ruch and Stoddard advanced the objection that 
n • •• the major weakness seems to lie in the fact that it assumes the 
mental age to be a valid index of learning capacity. 13 
Another objection to the use of the AQ was its low reliability. 
Popenoe14 reported a coefficient of reliability of .28 which he considered 
too low for individual diagnosis. McCrory l5 reported a reliability coeff-
icient of .66 using the Terman and Stanford Tests, which was also inadequate 
for individual diagnosis. Wagner and Hause16found a coefficient of 
correlation between two paired series of AQ scores of . 38~.046. This 
per cent. 
represented a forecasting efficiency of appr~imately ; ~ They concluded 
that the AQ had little reliability. 
17 McCrory pointed out that three factors had an influence on the 
reliability of the AQ, the reliability fof the intelligence test, the 
reliability of the achievement test, and the correlation between the 
intelligence and achievement tests. He said that increasing the reliabilit 
12 Op. cit., P• 47. 
13 G. M. Ruch and George D. Stoddard, T sts and Measurements in Hi 
School Instruction, World Book Company, Yonkers-on-Hudson, 1927, p. 17, 
14 Op. cit., P• 46. 
15 John R. McCrory, "The Reliability of the Accomplishment 
Journal of Educational Research, 25:27-39, January 1932. 
16 Op. cit., P• 352 • . 
17 Op. cit., P• 38. 
7 
of the intelligence test or the achievement test, or decreasing the 
I 
I I correlation between the two tests would increase the reliability of the AQ. 
11 Chapman, 18too, claimed that the low reliability of the AQ was because a 
II 
,I ratio between two measures that were not highly reliable, could not itself 
I be highly reliable. 
Greene, Jorgensen, and Gerberich seemed to be in agreement with other 
authors when they said of the AQ: 
". • • measures of this type are highly 
questionable in their use with individual pupils, 
and even for use with pupil groups they must be 
interpreted with care and with regard for the many 
variables which condition their use if important 
pupil adjustrornts are to be made on the basis of 
the results. 'I 
ACHIEVEMENT DIFFERENCE 
20 Pintner and Marshall developed a method of comparing capacity and 
achievement which they termed the"Achievement Difference." A mental index 
and an educational index, based on ranges of 100 points and having 50 as 
averages, were compared. The formula used was: Difference equals Educa-
tional Index minus Mental Index. If the result was positive, it indicated 
I one was making good use of his abilities; if it was negative, one was not 
i 
working up to capacity. The reliability of this method, also, was challenge '• 
I, 18 J . Crosby Chapman, "The mnreliability of the Difference Between 
II Intelligenc~ and Educational Ratings", Journal of Educational Psychology, 
)I 14:103-8, February, 1923. 
·I 19 Op. cit., P• 239, 
I I 
20 Pintner, Rudolph, and Helen Marshall, "A Combined Mental-Educa- I 
1: tional Survey", Journal of Educational Psychology, 12: 32-43, January, 1921. 1 
I ~ 
i II 
I 
II 
I 
I 
I PRESCOTT'S TECHNIQUE 
I I George A. Prescott has developed a technique for making a comparison 
II 
of capacity to achi.eve and actual achievement based on the regression of 
an achievement index on the capacity index. He said: 
I 
When one employs an intelligence measure to predict 
an achievement measure, unless it does so perfectly, 
I that is, unless the correlation between the two meas-
1 
urea is 1.00, the achievement scores are regressed 
I 
I 
I 
II 
I 
II 
I· 
ij 
II 
:I 
I, 
II 
scores. ~I 
Criteria of Prescott's Method. In view of the criticisms and weak-
nesses of many methods developed previously, Prescott adopted the following 
criteria: 
(1) Comparison of capacity and achievement should be 
restricted to specific areas of achievement where, at least 
a reasonable amount of continuity of instruction exists from 
one level (age or grade) to another. A composite achieve-
ment measure, that is, an achievement score obtained by 
totaling or averaging achievement scores from a number of 
achievement tests, is meaningless under most circumstances. 
(2) The system of comparison must take into account 
the unr~liabilities of whatever capacity and achievement 
·· · '';measures~,ar~ ·:employed. 
( 3) The computation of quotients obtas ined by dividing 
an achievement measure by a capacity measure should ~ 
constitute the method of comparison. 
(4) The derived test score units must be equallf 
variable from age ( or grade) level to age (or grade) 
level. 
(5) The derived test score units must be equally 
variable from the capacity measure to the several 
achievement measures. · 
(6) The derived test score units of the capacity 
a.nd achievement measures being compa.rd must be 
· 2:1 Op. cit., P• 15, 
9 
II 
I 
I. 
1: 
I 
II 
I 
!I 
I· 
., 
I 
relatively independent of the developmental curves through 
the mean scores of successive groups (age or grade) while 
reflecting accurately changes in the growth pattern of 
individual pupils. 
(7) Extrapolated values should be avoided. 
(8) The system should make allowances for the exposure 
differential. 
(9) .Allowance must be made for differences in community 
level of achievement due to the operation of specific factors, 
such as curriculum differences, .. differences in methods, 
differences in length of school year, and differences in 
promotion policies. 
(10) Allowance must be made for the regression effect of 
a first score upon a second .due to the imperfect correlation 
between the two measures. 22. 
Description of l(ethod. There are two major steps in employing 
Prescott's technique. After the appropriate achievement and intelligence 
1 
tests have been selected, administered, and scored, one must set up 
I' somparable test score units for the _capacity measure and the achievement 
' 
1 measures. Then the actual achievement must be compared with the expected 
I 
I 
r 
II 
'I 
' 
. l 
achievement. Prescott's directions following his method are: 
To set up comparable test score units that are equally 
variable from level to level (grade or age) and from the 
capacity to the achievement measures, the progression of 
both the mean scores and standard deviations of scores is 
determined for each of the measures separately. The 
developmental lines for the means provide the basis for 
determining the amount by which an individual deviates 
from the norm at his particular level. A correction for 
the unequal variability of test scores is determined by 
dividing an arbitrarily established standard deviation 
of 15 by the standard deviation of the test scores at 
each level. The deviation of any score from the norm 
multiplied by this ratio added to, or subtracted from, 
22 Ibid., PP• 51-52 . 
10 
I 
- ~ 
I 
,I 
I 
I 
I 
I 
I 
. II 
I 
100 results in a new deviation-type score that is constant 
regardless of grade or age. This procedure is applied inde-
pendently to the capacity measure and the several achieve-
ment measures, thereby canceling out differences in the 
shapes of the developmental lines for the means. Thus it 
is possible to make direct comparisons of the capacity and 
achievement measures. 
Expected achievement scores are obtained by computing 
the coefficient of correlation between the capacity and 
achievement measure and determining the regression of 
achievement on capacity. This makes it possible to compare 
a pupil's actual achievement in each of several subject 
matter areas and the achievement that can be expected of 
him in light of his capacity to achieve. ~~ 
Prescott noted the importance of the validity and reliability of 
j. the intelligence and achievement measures chosen. Since this problem is 
II 
II 
I 
II 
basic in choosing any test it should not be necessary to discuss it at 
length. Prescott's method appears to satisfy in some measure all the 
criteria exqept the ninth: 
Allowance must be made for differences is community 
level of achievement due to the operation of specific 
factors, such as curriculum differences, differences in 
methods, differences in length of s~ijool year, and 
differences in promotion policie~. ~4 
I 
I 
The norms used were national norms. The method is applicable if 
the means and standard deviations of the intelligence and achivement 
II 
I 
measures for the group in question do notdiffer greatly from those of the 
norm group. 
I 
1 It will be necessary to apply this method to several groups before 
I 
1 
it can be accepted. 
I 
IJ I, 
I 23 Ibid., PP• 52-53· 
,! 24 Ibid., P• 92. 
I 
I 
I 
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CHAPTER In 
PROCEDURE 
The first consideration was the choice of tests. For the 
achievement measure the Metropolitan Achievement Tests were used. For the 
intelligence measure the Pintner General Ability Tests: Verbal were used. 
METROPOLITAN ACHIEVEMENT TESTS 
The Metropolitan Achievement Tests series consists of five batteries 
covering the skill subjects in grades one through nine. The Intermediate 
Battery Complete is for use in grades five, six, and beginning seven. 
It includes subtests in reading, vocabulary, arithmetic fundamentals, 
arithmetic problems, English, literature, geograp~, history, and civics, 
science, and spelling. 
Validity. In the revision of the Metropolitan Achievement Tests, 
a study was made of courses of study, textbooks, and opinions of experts 
throughout the country. "The authors consider this series of tests to be 
valid as a measure of typical content of instruction in this country. n1 
Reliability. Split-half reliability coefficients, corBected by 
the Spearman-Brown formula., are reported for the various batteries of 
the Metropolitan Achievement tests. Table I gives information regarding 
2 
the Intermediate Battery. 
1 Gertrude Hildreth, Op. cit., p.B. 
2 Adapted from Table,~ Ibid., P• 9. 
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II 
II 
I 
i li 
iII 
I I 
I 
II 
; ,, 
I 
I 
i I 
i I 
\I 
Battery 
TABLE I 
CORRECTED SPLIT -HALF RELIABILITY COEFFICIENTSf MEANS, 
STANDARD DEVIATIONS, STANDARD AND PROBABLE ERRORS OF 
MEASUREMENT FOR METROPOLITAN ACHIEVEMENT TESTS: 
FORM R 
Rella- Stand-
Grade N Test bility Mean ard 
Coer- Devi-
ficient** ation*** 
Intermediate 5 350 Reading !i954 193·3 21.0 
Vocabulary .926 195.0 21.7 
Arith. Fund. 
·914 204-4 20.1 
Arith. Prob. .879 197.8 18.5 
English .904 199·4 21.2 
Literature .859 192.2 21.7 
History and 
Civics · .789 197.8 19.5 
Geography .806 197.5 18.3 
Science .821 192.6 19.0 
Spelling .933 194.1 19.8 
* By Spearman-Brown formula. 
** Based on raw scores. 
s.E. . t· Meas., 
5.1 
6.0 
6.0 
6.8 
6.9 
8.8 
9.2 
8.1 
8.2 
5·3 
*** In terms of comprehensive standard scores. 
According to Prescott: 
· · The biggest single problem in 
establishing norms is the matter of securing samples 
which are equally representative by some larger group 
to which the test results are to be generalized. If 
it is a test which presumes to apply to the countryas 
a whole, the norm sample should have some resemblance, 
at least, tQ representative samples for the country 
as a whole.::S 
Standardization. Over 500,000 Metropolitan Achievement Tests were 
111 
IIi 
administered throughoilt the country, some being given in eachof the states. ~~~ 
·til Tests were administered in large and small cities, towns, villages, and 
3 George A. Prescott, Op. cit., P• 43~ 
ll 
~ 
13 
I 1 rural areas. "The actual norms were based on a twenty-five per cent random 
IJ sample for each classroom tested.n4 Norms for these tests are reported as 
1
1 comprehensive standard scores, age norms, grade norms, modal-age norms. 5 
1 
I Thus the Metropolitan Achievement Tests seem to satisfy the require-
ments of an achievement measure for the present study. 
PINTNER GENERAL ABILITY TESTS 
The Pintner General ABility Tests: Verbal S~ries, contains four 
.batteries covering the range from kindergarten through high school. The 
: I ~ntner Intermediate Test is descrived thus by the authors: 
I 
; I 
I 
I 
! 
I 
I 
I 
~lrls battery for Grades 4-8 inclusive is published in 
two equivalent forms, Form A and Form B. Different aspects 
of general mental ability are sampled by means of the· 
following eight subtests: Vocabulary, Logical Selection, 
Number Sequence, Best Answer, ClassiEiciton, Opposites, 
Analogies,· and Arithmetic Reasoning. · 
The material is verbal in nature. The subtests do, however, measure 
I! a vrariety of abilities. Intereorrelations of the subtests of Form A vary 
i I 
I I 
i I 
ll 
:I 
from .26 to .72. When Test I, Vocabulary, is removed by the partial 
correlation technique the coefficients range from .02 to .57. "This 
substantial decrease in the interrelations of subtests when the effect or 
word ability is allowed for indicates that different abilities are being 
7 
sampled by these subtests." 
Correlations between the Pintner General Ability Tests and Metro-
politan Achievement Tests are great enough to indicate the Pintner Tests 
4 Gertrude H. Hildreth, Op. cit., p.S. 
5 Ibid., P• 34, 
6 Manu.al. for Interpreting Pintner Intermediate Test and Pintner 
Advanced Test, World Book Co., Yonkers-on-Hudson, N.Y. 1939, p.l. 
7 Ibid. , p. 3 . 
I are of v&l.ue in prediction of school ahievement. Table II shows the results I . 8 
1 of the correlations. 
TABLE II 
CORRELATIONS BETWEEN PINTNER GENERAL ABILITY TESTS, 
INTERMEDIATE TEST, AND METROPOLITAN ACHIEVEMENT 
TESTS 
Pintner Score and 
Reading Vocabulary 
Reading Comprehension 
AritMnetic Fundamentals 
Aritl]netic Problems 
English 
[ I Spelling 
: I NUm.ber of cases 
Grade 5 
.717 
.760 
.582 
.667 
.713 
.589 
168 
Grade 7 
.696 
.761 
.598 
.656 
.650 
.512 
209 
Reliability. Thesplit-half method, inter-form method, and Probable 
Error of Measurement have all been reported for the Pintner Tests. 
, I III shows the results pertaining to the 9 Intermediate Test. 
I I 
8 Adapted from Table 5, Ibid., P•4• 
9 Adapted from Table 8, Ibid., P• 6. 
Table 
15 
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TABLE III 
RELIABIT.ITY DATA FOR PINTNER GENERAL ABIT.ITY TESTS: INTERMEDIATE 
Test 
l 
2 
3 
4 
5 
6 
7 
8 
Entire 
Test 
N 
rBA* 
.72 
.76 
.80 
.72 
.70 
.76 
.75 
-75 
·94 
10l. 
Intermediate Test 
rli P.E.M 
.72 7.1 
.82 5-7 
.91 4.1 
-77 6.5 
-74 6.7 
.86 5.1 
.76 6.6 
.80 6.1 
·94 2.6 
101 
* The following is a more specific explanation of the column 
I designations in this table: 
i rsA - Correlation of alternate forms when Form B is given first. 
rli - Correlation of odd and even items on Form A corrected by 
the Spearman-Brown formula. 
P.E.M- Probable Error of Measurement, using the Formula 
P.E.M == .67456i ~r.:r-
Standardization. Nonns for the Pintner Tests were based on 50,000 
cases in communities of varying size and economic status throughout the 
country. Norms have ben reported in terms of mental age, grade equivalents, 
II 
lj IQ by the ratio method, and IQ by the deviation method. Deviation IQ~s 
were used tor this study'. The formula for obtaining a deviation IQ from 
the Pintner test is: 100 +(obtained score - norm for age) .10 
10 Ibid. P• 10, 
16 
I 
I I 
II 
, According to Marzolf, "This series is one of the best available for school I 
Ill 
: II 
I 11 
:II 
'li 
US " 11 e. 
Time-9f Testing. The Pintner General Ability Tests: Verbal Series, 
Inter.mediate, Form A, were administered to the seven sixth· grade classes 
in Billerica during the first week in March. The twelve pupils who were 
absent took the test the following week. The tests were administered by 
the classroom teachers to proYide as nearly as possible a sit~tion 
identical with that for the achievement testing. The Metropolitan 
Achievement Tests: Intermediate, Form s, were administered by the class-
room teachers during the last week in March. The subtests of the 
Metropolitan Achievement Battery used in this study were reading, vocabu-
: j, lary, arithmetic fundamentals, arithmetic problems, language, and spelling. 
TREATMENT OF DATA 
Mean. After the tests had been scored, the results were tabulated. 
The arithmetic mean of each subtest of the achievement test and of the 
median scores of the intelligence test were found using the following 
12 formula: M= M' t-C. 
Where M = arithmetic mean 
Ml., guessed mean 
C = the Correction::. 
I ll Stanley. S. Marzolf, Third Mental Measurements Yearbook, ed. by 
1
!1 Oscar Krisen Buros, Rutgers University Press, New Brunswick, 1949, 
ill pp, 255-6. 
II' 12 J. P. Guilford, Fundamental Statistics in Psychology and 
II Education, McGraw-Hill · Book Company, New York, 1950, p. 62. 
II 
\II 
" ,. 
I 
I 
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I I 
1: 
I II 
I 
I I 
I 'I 
The formula for the correction for gttouped data is: l.3 
(! =.i (~:x.) 
Where i -=- size of class interval 
X'-=- deviation of class interval from guessed 
mean in tenns of 1 as the unit 
f ::: frequency within a class interval 
N = total number of measurements 
~ = sum of 
Standa.rd Deviation. It was necessary to find the standard 
deviation of each achievement subtest and of the median scores of the 
intelligence test in order to compute the ratio necessary for trans-
f'erring to deviation indices. The standard deviation was computed by the 
. 14 following formula for grouped data: 
6' = i r~Fx''L- (!2. 
N 
Where i = size of' class interval 
X'= deviation from the guessed mean in tenns 
1 of the class interval as the temporary unit C ~ correction in the guessed mean, also in 
'I 
I 
I 
I 
I 
Jl 
I 
II 
I 
I, 
tenns of the class interval as the unit. i 
Develo~t of Deviation Indices. The difference between each score !, 
and the norm for the group was multiplied by the ratio between an assumed J 
s, D, of 15 and the S. D. of the subtest. This amount was added to or 
subtracted from an assumed mean of 100. For instance, a reading score of 
206 has a difference of 10.2 points from the class norm of' 195.8. The 
S.D. for the class in reading is 19.9. The difference multoplied by the 
ratio of 15 to 19.9 is 7.65. This added to the assumed mean of 100 gives 
a deviation score of 107.65, rounded orr to 108. Tables were developed 
1.3 Ibid., P• 63. 
14 Ibid., P• 102. 
I 
I 
18 
I
I for the scores in capacity, reading, vocabulary, arithmetic fundamentals, 
.1 arithmetic problems, language, and spelling. From these tables it was 
I 
' li possible to transfer the comprehensive standard scores on the Metropolitan 
11 Tests and median standard scores on the Pintner Tests to the new scores, 
' II termed Deviation Indices. 
'I 
1: Correlations • Prescott says, "Expected achievement scores are 
.' I 
,, obtained by computing the coefficient of correlation between the capacity 
I and achievement measure and determining the regression of achievement on 
' 15 
r capacity." Pearson Product ~oment coefficients were computed separately 
for capacity and each of the six achievement subtests, reading, vocabularry, 
! 
! ztithmetic fundamentals, arithmetic problems, language, · and spelling. 
I Durost-Walker C~rrelation Charts were used to compute the correlation 
The 
I 
j coefficients. Directions for Us.e of these charts accompany each package 
I 16 I of charts. 
i 
I 
, I Distributions of the new scores, or Deviation Indices, were then 
1 made and the Mean and Standard Deviation found for each distribution, using 
17 . l fi !( :2. the formulas M= 1'1'-t-C. and IS == <- v· -C: 
Bivariate Distributions. : Devia:biono . Indices for capacity and 
each of the achievement subtests were then plotted in the form of 
bivariate distributions. 
To make a valid comparison of a pupil's capacity to achieve 
with his actual achievement in any subject area, it is necess-
ary to take into account the regression of the achievement 
15 Op.'ei'e,,P• 53 
16 Walter N. Durost and Helen M. Walker, Durost-Walker Correlation 
World Book Co., Yonkers-on-Hudson, New York, 19J7. 
17 J. P. Guilford, Op. cit., PP• 62, and 102. 
19 
score on the capacity score. • • • The essential comparison, 
then must be between his actual achievement score and a measure 
of wh~t one woU}§ normally expect of him in light of his 
capac~ty score. 
To determine the slope of the regression line in each distribution, 
it was necessary to find the regression of the achievement score on the 
capacity score. The formula used for this regression was: 19 
x '= r ~)(Y- M:~) + Mx 
A diagonal was drawn on the bivariate distribution with the inter-
section of the capacity and achievement means as a center. The slope of 
the line was determined by locating the intersection of poihts one 
standard deviation above and below the means of the capacity and achieve-
ment scores, as determined by use of the regression equation. Diagonals 
were drawn parallel to the regression line at points one standard error of 
estimate above and below the line. 
2 The standard error of estimate was determined by use of the formula: 1 
~'ill=- •JL Y'J-r-z. d Y.:f 
With one standard error of estimate established as the desired level 
of significance, the scores above the one standard error of estimate line 
represented those who were not· ·achieving what could be expected in view 
o:f their capacity to achieve·. Those falling below the standard error of 
estimate line were achieving better than might be expected in view of their 
capacity. 
Pupils who were achieving below or above what might be expected 
18 G. A. Prescott, Op. cit., P• 87. 
19 J. P. Guilford, Op. cit., p. 399. 
20. J. P. Guilford, Op. cit., P• 405. 
20 
in view of their capacity were identified by referring to the table of 
I pupils' scores found in Appendix A. 
I 
Teachers of these pupils were given 
I 
I 
II 
I I 
information relative to the pupils' capacity-achievement comparison for 
further analysis. 
SUMMARY 
The steps to be taken in making this comparison of capacity and 
I I achievement are summarized below: 
I J 
I 
II 
I: 
II 
: ,, 
I ~~ 
i I 
I 
I ,, 
I 
1. Select, administer, and score tests. 
2. Identify each pupil by a number on table containing individual 
scores. 
Find the mean and standard deviation of the scores of the 
capacity measure and of each subtest of the achievement measure. 
4• Transform all scores to deviation indices. 
and 
5. Find mean A standard deviation of the deviation indices for the 
capacity measure and each subtest of the achievement measure. 
6. Plot bivariate distribution of deviation indices of capacity 
and each subtest of achievement. 
7. Find coefficient of correlation between capacity measure and 
each subtest of achievement. 
8. Determine regression ·of.· each ·achievement subtest on·· capacity 
measure. 
Determine standard error of estimate for each subtest of 
achievement. 
10. Draw regression line and parallel diagonals representing bands 
21 
11 of significance one standard error above and below line of expected 
' achievement. 
I 
,I 
t 
I 
I 
ll. Identify pupils who are achieving above or below capacity by 
referring to original table of pupils
1 
with individual scores. 
22 
CHAPTER IV 
INTERPRETATION OF DATA 
As stated previously, this study was a comparison of the capacity 
to achieve and actual achievement of all pupils in Grade Six of the 
II Billerica Schools. 
ll 
,, 
I 
Table IV shows the results of the Pintner General Ability Tests, 
Verbal-Intermediate, Form A and Metropolitan Achievement Tests Intermediate 1': 
. ·. I 
. . . 'I Jjl Forms. The table indicates a relatively wrlform amount of Variability.in II 
the subtests of the achievement measure. There is less variability in the 
ll 
1! 
I! 
II 
'I 
I i 
I 
iii 
I; 
II 
II 
I 
I 
I 
II 
!I 
I 
II 
I 
I 
capacity measure which has a standard deviation of 10.6. The highest 
correlation, .75,_ is between vocabulary and capacity while the lowest, 
.490, is between arithmetic fundamentals and capacity. Except for 
arithmetic fundame~tals, the correlations are similar to those reported in 
1 
Table II. for 16S pupils in Grade 5. 
1 page..J:.i,_ 
II 
I' . 
I 
l 
II 
23 
TABLE IV I 
RESULTS OF TESTS REPORTED IN TERMS OF STANDARD SCORES I 
==========================i 
Pintner General Ability Test 
Verbal-Intermediate Form A 
(Variable I) 
Metropolitan Achievement Test 
Intermediate Form S 
(Variable II) I I 
SD r SE I 1II EST. 
----· 
SD Subtest M Test M 
Total Test 147·5 10.6 Reading 195.8 19.9 .71 13.93 
Vocabulary 202.04 19.6 .75 13.13 
Arith. Fund. 222.3 19.8 ·490 17.25 
Arith.. Prob. 201.2 18.7 .618 14.70 
Language 209.2 19.4 .656 14.65 
Spelling 209.3 19.3 .521 16.46 
The distribution of Pintner IQ' s is shown in Table V. The mean is 
98.65 and the standard deviation, 14.20. This is in relatively close 
I agreement with the mean of Pintner DI0•s, 99.80; shown in Table VI. Th~ 
I standard deviation of D~0 •s, 16.29, does, however, show more variability. 
J, 
I' 
This group appears to be a little below the new mean of 100 assumed for 
the deviation indices, and has slightly more variability than the assumed 
standard deviation of 15. 
I 
II 
~ 
II 
II 
I 
I 
I 
I 
I 
I 
,II 
I 
.I 
·I~ 
. I 
. I 
I 
I 
DISTRIBUTION OF PINTNER IQ t S OF 1236 PUPTI.S IN GRADE SIX 
IQ f 
140-144 1 
135-139 
1.30-134 4 -
125-129 2 
120-124 4 
115-119 ~ 
110-114 .35 -
105-109 27 
100-104 . 36 
95-99 30 
90-94 27 
85-89 20 
"'80-84 17 
75-79 12 
70-74 2 
65~9 5 
60-64 
55-59 3 
- . .N~236 
Mean::: 98.65 S.D.=- 14.20 
II 
I! 
I 
II 
II 
I 
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I 
I 
II 
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TABLE VI 
DISTRIBUTION OF PINTNER DI 'S OF 236 PUPILS IN GRADE SIX 
c 
DI 8 
150~159 
1.40-149 
130-139 
120-129 
110-119 
100-109 
90 -99 
80-89 
70-79 
60-69 
50-59 
Mean .. 99.80 
f 
1 
4 
2 
18 
31 
66 
55 
33 
21 
4 
1 
N-=2.36 
s.D.-=-16.20 
Comparison of Riading and Capacity. Table VII shows the distri-
, bution of Metropolitan DIR's. The mean of 103.00 compared with the mean 
DI0 of 99.80 would indicate that this group is reading slightly better 
. . - ·-
than one would expect :from their capacity to read. 
26 
! 
I I 
I 
I 
I 
: l 
. I 
I I 
TABLE VII 
DISTRIBUTION OF METROPOLITAN DIR'S OF 236 PyPILS IN GRADE SIX 
DI 
R 
140-144 
135-139 . 
130-134 
125-129 
120-124 
115-119 
110-114 
105-109 
100-104 
95-99 
90-94 
85-89 
80-84 
75-79 
70-74 
65-69 
60-64 
r 
1 
6 
6 
9 
8 
6 
31 
35 
35 
48 
16 
11 
9 
11 
2 
1 
1 
N= 236 
Mean.,_ 103.00 S.D.= 14.40 
The distributions of Pintner DI 's and Metropolitan DIR's were 
6 
plotted in the form of a bivariate distribution as shown in Figure I. The 
coefficient of correlation between these two variables was .71. The point 
1 o£ intersection of the means o£ capacity (99.80) and reading (103.00) 
measures was located and the regression line for reading drawn. Signifi-
cance bands were drawn at plus and minus one standard error of estimate 
li (13.93). 
II 
From this chartl it appears that 11 pupils are reading significantly 
27 
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::D-!c 11;;; 91-ao 
I 
io SD= J6.i.o 
])IR 
II 
1'1 = /04-oo 
.S.D: l t'. 'fo 
II 
.SE Est = I:J.'J:t 
I 
r -,£.r .:: ·71 
f.,O 
I. (ii 
I 
I 
I' 
r 
,I 
,/ I •·' 
I 
I! 
~ 
I 
j below their capacity to read and 19 pupils are reading significantly above 
II 
1 expectations. Of the 11 reading below capacity, 6 are above the capacity 
mean and 5 are below. Of the 19 reading above expectations, 11 are above 
the capacity mean and 8 are below • . 
li Comparison of Vocabulary and Capacity. Table VIII shows the 
11 distribution of Metropolitan Div's with a mean of 101.60 and standard 
II 
I 
I 
I 
I 
r 
I 
li 
I 
i: 
II 
deviation of 14.65. This mean is 1.8 points higher than the capacity mean 
indicating the group is achieving slightly better than might be expected. 
The variability of 14.65 is very close to the assumed standard deviation 
of 15 of the norm (of th~ group. 
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TABLE VIII 
DISTRIBUTION OF METROPOLITAN Div' S OF 236 PUPILS IN GRADE SIX 
145-149 
140-144 
135-139 
130-134 
125-129 
120-124 
115-119 
110-114 
105-109 
100-104 
95-99 
90-!4 
85- 89 
80-84 
75-79 
70-74 
65-69 
60-6i 
f 
1 
1 
4 
5 
8 
13 
19 
32 
34 
33 
28 
24 
12 
10 
9 
2 
1 
N"'236 
Mean=l01.60 S.D.-: 14.65 
Figure 2 is a bivariate distribution of capacity and vocabulary 
devia~ion indices. The correlation between these two measures is .75, 
··- ·· ··. '• 
the highest found in the study. This distribution shows 33 pupils above 
the line which is one standard error of estimate from the regression line, 
indicating that they are achieving significantly below their capacity to 
achieve in vocabulary. There are 18 pupils achieving above what might 
normally be expected of them in view of their capacity. Of the 33 
I achieving below capacity, 20 are abbve the capacity moan and 13 are below. 
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!1 Of those lS achieving better than expected, 6 are above the capacity mean 
and 12 are below. 
Comparison of ~thmetic Fundamentals. The mean in arithmetic I 
il li fundamentals is 97.93 indicating that this group is working below the 
jl norm group and 1.87 points below their capacity mean. The standard 
,, deviation for this measure is 14.20 which indicates less variability than ,, 
in the assumed mean of 15. The correlation between capacity and arithmetic ,, 
fundamentals is .490, the lowest found in this study. 'I 
I 
li 
I, 
'I ,, 
TABLE IX 
DISTRIBUTION OF METROPOLITAN DI t S OF 236 PUPTI.S IN GRADE SIX 
AF 
130-139 
120~129 ' 
110-119 
100-109 
90-99 
S0-89 
70-79 
60-69 
50-59 
40-49 
30-39 
20-29 
Mean -=97.93 
f 
1 
12 
45 
69 
69 
26 
6 
4 
1 
2 
1 
N=-236 , 
S.D. -= 14.20 
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I 
I 
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The bivariate distribution of the capacity and arithmetic fundamen-
tals deviation indices is shown in Figure 3. The lines drawn at plus and 
minus one standard error of estimate (17.25) from the regression line show 
17 pupils achieving significantly below capacity, 8 of whom are above the 
capacity mean and 9 are below. Of the 17 pupils achieving above capacity, 
9 are above the capacity mean and 8 are below it. 
Comparison of /Capacity and Arithmetic Problems. The distribution 
<:: I 
of deviation indices in arithmetic problems is shown on Table X. The mean 
is 100.80 and standard deviation, 14.80. The mean is 2.87 points higher 
than the mean in arithmetic tundamen~als and 1.0 point above the capacity 
mean of 99.86. It appears that the groUp is achieving slightly better 
than might be expecteci. The variability is very near normal as shown by 
the standard deviation of 14.80. 
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TABLE X 
DISTRIBUTION OF METROPOLITAN DI APt S OF 236 PUPILS IN GRADE SIX 
DI 
AP 
140::144 
135-139 
130-134 
125-129 
120-124 
115-119 
110-114 
105-109 
100-104 
95-99 
90-94 
85-89 
B0-84 
75-79 
70-74 
65-69 
60-64 
55-59 
50-54 
f 
1 
2 
2 
8 
10 
14 
23 
41 
27 
24 
38 
22 
12 
5 
1 
1 
3 
2 
N = 236 
Mean:-.100.80 s. D. =: 14.00 
Figure 4 shows a bivariate distribution of the capacity and arit•-
metic problem deviation indices. The coefficient ot coreelation between I 
these two measures is .618. The lines drawn at plus and minus one standard 1 
error of estimate (14.70) show 20 pupils achieving significantly below 
their capacity, 9 of whom are above the capacity mean, and 11 below. 
Eighteen pupils are achieving better than is expected, 9 of whom are 
. above the capacity mean and 9 are below. 
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Comparison of Capacity and Language. Table XI shows the distribu-
1 I tion of deviation indices for language. The mean is 100.05 and standard 
deviation is 15.05. This mean is the nearest to t.he capacity mean of 99.80 
I of any achievement mean in the study. The group is achieving in language 
I at about the level expected in view of their capacity. The deviation of 
, 15.05 is very close to the assumed mean of 15 used in this study. 
I TABLE XI 
DISTRIBUTION OF METROPOLITAN D~' S OF 236 PUPILS IN GRADE SIX 
I D~ 
F 
I 
II 135:,:139 1 
:I 130-134 5 125-129 6 
II 120-124 6 
115-119 18 
110-114 20 
105-109 40 
100-104 27 
95-99 37 
90-94 32 
85-89 15 
80-84 9 
75-79 6 
70-74 4 
65-69 4 
60-64 3 
55-59 2 
50-54 
45-49 
40-44 1 
N=- 236 
Mean -=-100.05 S.D.= 15.05 
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The bivariate distribution of deviation indices for capacity and 
language is shown in Figure 5. The coefficient of correlation between 
these two measures is .656. Twenty-one pupils are found to be achieving 
significantly below their capacity to achieve in language. or these, 
10 are above the capacity mean and 11 are below. There are 21 pupils 
achieving significantly above what can normally be expected in view of 
their capacity. Of these, 7 are above the capacity mean and 14 are below. 
Comparison of Capacity and Spelling. The distribution of 
deviation indices for spelling is shown in Table XII. The mean of 100.10 
is very close to the capacity mean of 99.80, indicating that the g~oup is 
achieving at the level that would be expected considering their capacity. 
The standard deviation of spelling deviation indices is 14.75, showing 
that the variability in this group is slightly less than the assumed 15. 
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TABLE XII 
DISTRIBUTION OF METROPOLITAN Dis'S OF 236 PUPILS IN GRADE SIX 
DI s 
1:30-134 
125-129 
120-124 
115-119 
110-114 
105-109 
100-104 
95-99 
90-94 
85-89 
80-84 
75-79 
70-74 
65-69 
60-64 
55-59 
Mean = 100.10 
f 
6 
7 
7 
23 
17 
36 
24 
39 
24 
19 
13 
9 
5 
3 
1 
3 
N~236 
S.D.= 14.75 
Figure 6 shows the bivariate distribution of deviation indices for 
capacity and spelling. The coefficient of correlation for these two 
measures is .521. The standard error of estimate (16.46) lines show 26 
pupils achieving below their capacity. Thirteen of these are above the 
capacity mean and 13 are below. There are 20 pupils achieving higher than 
expected. Nine of these are above the capacity mean and 11 are below. 
II 
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SUMMARY 
Table XIII gives a summary of the number and per cent of all 236 
pupils who were found to be achieving significantly above or below their 
' expected achievement level in reading, vocabulary, arithmetic fundamentals, 
arithmetic problems, language, and spelling according to the regression 
technique. In vocabulary, ari thm.etic problems, and spelling more pupils 
.. are achieving below capacity than above. In reading, more pupils are 
achieving above capacity than below. In arithmetic fundamentals and 
language, the same number of pupils are above as are below. The greatest 
number of pupils achieving below capacity is 33, or 13.9 per cent, in 
vocabulary. The next greatest number achieving below capacity is 26, or 
11.0 per cent, in spelling. The greatest number of those achieving above 
capacity is 21, or 8.9 per cent, in language. The lowest number of pupils 
achieving above their capacity is 17, or 7.2 per cent, in arithmetic 
fundamentals. There is a total of ll3 instances of achieving above 
capacity and 128 instances of achieving below capacity. 
TABLE XIII 
NUMBER AND PER CENT OF PUPILS ACHIEVING ABOVE AND BELOW EXPECTED ACHIEVEMENT 
Above Below 
Test Number Per Cent Number Per cent 
Reading 19 18.0 11 4.6 
II Vocabulary 18 7.6 33 13.9 
Arith. Fund. 17 7.2 17 7.2 
.J Arith. Prob. 18 7.6 20 8.5 
1, Language 21 8 .9 21 8.9 
! Spelling 20 8.5 26 11.0 
Total 113 128 
- -- --
I 
---
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To determine whether the pupils who were achieving above or below 
It-----
ll 
their capacity are above or below the mean in capacity, Table XIV was made. II 
Of the 113 pupils achieving above capacity, 51 of them are above the mean 'I 
in capacity and 62 are below the mean. Of the 128 pupils achieving below 1'' 
capacity, 66 are above·' capacity mean and 62 are below. This is in agreement 
1 with other studies which show that the pupils of high ability are more often! 
Ill
, ·1 
I
ll achieving below capacity, therefore being called low achi evers, while those I 
of low ability are more often achieving above their capacity. 
II TABLE XIV I 
NUMBER OF PUPIT..S ABOVE AND BELOW CAPACITY MEAN 
WORKING ABOVE .Ai.1D BELOW' EXPECTED ACHI EVEMENT 
Achieving Above 
Above Mean DIC 
Achieving Below 
Above DIC Below DIC J li Test 
,,. 
Ill Reading 
1: ~~~~~~d. 
I' Arith. Frob. 
II Language Spelling 
I 
I · Total 
I· 
I' 
,I 
il 
11 
6 
9 
9 
7 
9 
51 
Below DIC 
8 
12 
8 
9 
14 
11 
62 
6 
20 
8 
9 
10 
13 
66 
5 
13 
9 
11 
11 
13 
62 
'I 
,i 
. I 
Table XV shows the number of pupils achieving above or below capacit~ 
1 in one or more subject areas. There were 39 pupils achieving above capacit~ 
in just one area, while 41 were found below in a single area. There were 
18 above in two areas, whereas there were 24 below in two. 
r 
I 
Six pupils were 
achieving above capacity in 3 area.s, 3 pupils in 4 areas, and one pupil in 
~ - _,..., -~- ---1 
5 areas. 
On the other hand, 8 pupils were below capacity in 3 areas, 2 in 
four areas, and 1 pupil in five areas. A total of 67 different pupils were 
achieving above capacity while 76 different pupils were achieving below 
capacity in one or more areas. 
TABLE XV 
NUMBER OF PUPILS ABOVE OR BELOW CAPACITY IN ONE OR MORE ACHIEVEMENT AREAS 
Deviation 
Above 
Below 
1 2 3 4 5 
Area Areas Areas Areas Areas 
39 
41 
18 6 
8 
3 
2 
1 
1 
Total 
67 
76 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
RESTATEMENT OF THE PROBLEM 
The purpose of this study was to compare the actual achievement with 
the capacity to achieve of all sixth grade pupils in the Billerica schools 
using a regression technique. The ~intner General Ability Tests: Verbal 
were used as a measure of capacity to achieve, and the Metropolitan 
AChievement Tests were used as a measure of actual achievement. 
PROCEDURE 
Scores of t~e two measures were converted into new scores termed 
I aeviation indices. 
l 
Correlations between the two measures were computed to 
jl 
II 
I 
I 
,, 
I 
find the extent to which the capacity measure predicts achievement. A . 
comparison was then made between the actual achievement index of a pupil 
and his predicted achievement index based - upon his capacity index. Bands 
of significance at plus and minus one standard error of estimate were set 
up to identify pupils whose achievement scores were significantly above or 
below what would be expected in view of their capacity. 
CONCLUSIONS 
L. More pupils are achieving below capacity than above in 
vocabulary, arithmetic problems, and spelling. 
2. An equal number are achieving above and below capacity in 
arithmetic fundamentals and language. 
3· More pupils are achieving above capacity than below in reading. 
.. 
4. Of the 128 low achievers, 66)or 52 per eent, are above the mean 
in capacity. 
5. Of the 11.3 high achievers, 62, or 55 per cent) are below the mean 
in capacity. 
6. The 11 pupils who are below capacity in .3, 4, or 5 subjects 
should have a careful analysis with a view toward remedial work or special 
help. 
7. The 5 pupils who are two standard deviations from the mean ot 
the group should be tested individually. Possibly they should be in a 
I remedial class s ;tnce they deviate so far from this present group. 
I 
1 8. Special work should be planned in vocabulary and spelling where 
!the greatest number or low achievers are found. 
LIMITATIONS OF THE STUDY 
1. This study was carried on using the Pintner General Ability Tests, 
I Verbal Series, and Metropolitan Achievement Tests. 
lmore valid than the tests used. 
This technique is no 
I 2. The correlation between the Pintner General Ability Test and 
Metropolitan Achievement, arithmetic fundamentals was relatively low • 
.3. This technique must be applied in other communities before its 
~lidation is accepted • 
SUGGESTIONS FOR FURTHER STUDY 
The following suggestions !or further study are offered: 
1. A study should be made of the work habits of the pupils 
1 achieving above or below capacity to determine, if possible, wny they are 
1: achieving more or less than is expected in view of their capacity to 
I 
!1 achieve. 
2. An analysis of the pupils who are achieving above or below 
1 capacity should be made to discover why they are working aaove or below 
1 
capacity. Kurtz and Swenson suggest the following factors underlying 
I' 
1: over-achievement and under-achievement: 
1. Home conditions 
2. Peer relations 
3. Physical and mental well-being 
4. Academic inclination 
5. Aspirations and prospects for future 
3. A study could be made of the pupils who are or the sixth grade 
I I modal age, eliminating the pupils who have been retarded or accelerated. 
I 4· A study could be made using the Pintner General Ability Test and 
1 some achievement test other than the Metropplitan. 
I 5. A study could be made using the Metropolitan Achievement Test 
I 
and an intelligence test other than the Pintner Test. 
I 
I 
·-i ______ _ 
I 1 John J. Kurtz and Esther J. Swenson, "Factors Related to Over 
jl 
\\ Achievement and Unaer-Achievement in School," School Review, 59:472-80, 
j· 
II 
I 
II 
November 1951. 
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APPENDIX 
STANDARD SCORES AND DEVIATION INDICES FOR SIDH GRADE PUPILS 
* Over achievers 
** Under achievers 
Pupil's Pint. R v AF DI AP DI L DI s DI 
No. CA MSS IQ DI~ CiS Din css DI.v css AF css AP CSS L css s 
A-1 11-~ 140 92 89 197 101 212 *108 208 89 189 90 217 106 192 86 
A-2 11-4 140 95 89 187 93 201 99 213 93 189 90 226 *113 234 *119 
A-3 11-7 181 134 147 238 132 243 131 242 115 241 132 235 120 234 119 
A-4 13-0 151 94 105 204 106 210 106 225 102 220 115 208 99 199 92 
A-5 12-3 163 112 122 213 113 217 112 242 115 226 120 226 113 234 119 
A-6 11-1 164 121 123 226 , 123 210 **106 237 lll 217 113 221 109 234 119 
A-7 11-1 153 110 108 215 114 212 108 225 102 196 96 226 113 217 106 
A-8 12-6 133 79 79 176 85 188 89 218 97 202 101 206 97 193 87 
A-9 11-8 142 94 92 207 109 196 95 218 97 191 92 224 *111 205 97 
A-10 10-9 154 115 109 209 110 210 106 230 106 223 118 121 109 218 107 
A-ll 11-7 148 101 101 206 108 192 92 220 98 189 90 217 106 224 ill 
I A-12 11-10 144 95 95 194 98 192 92 189 **75 181 84 221 109 220 108 
' A-13 12-6 144 90 95 190 96 194 94 223 101 189 90 212 102 192 86 
A-14 12-5 136 83 84 205 *107 207 *104 218 97 196 96 204 96 217 106 
A-15 11-7 150 103 104 223 *121 217 112 211 91 191 92 221 109 201 94 
A-16 15-5 134 65 81 183 91 194 94 139 **37 147 **56 194 88 234 *119 
A-17 11-11 148 99 101 197 101 207 104 198 82 189 90 202 94 195 89 
A-18 11-8 150 102 104 195 99 203 101 201 84 186 **88 196 90 207 98 
A-19 11;;,.7 159 ill 116 233 128 212 108 232 107 212 109 226 113 209 100 
A-20 12-6 142 88 92 195 99 181 84 225 102 191, 92 206 97 182 **79 
A-21 11-6 154 108 109 189 95 207 104 240 113 217 113 198 91 217 106 
A-22 ll-10 .148 99 101 2ll lll 214 109 211 91 181 **84 208 90 215 105 
A-23 11-4 158 113 115 201 104 212 . 108 237 111 223 118 210 101 195 **89 
A-24 12-4 138 86 87 170 80 167 **73 182 **69 186 88 188 84 182 79 
A-25 11-10 140 91 89 189 95 198 97 216 95 174 **78 204 96 180 **77 
A-26 14-9 151 84 105 215 114 207 104 223 101 186 **88 202 94 207 98 
~ 
··---
·-· -- ~- --- ~~=== ~--=- ---=::.._-_ ::=:: ~.=--:~ :==-.:::::-=. ~-===~ -~~ ~------- _, __ 
Pupil's Pint. R v AF DI AP DI L DI1 s DI No. CA MSS IQ or0 css DI css DI:y: css AF css AP CSS css s R 
A-27 11-9 148 100 101 212 105 196 95 213 93 191 92 212 102 211 101 
A-28 11-3 147 102 99 205 107 207 104 218 97 196 96 221 109 211 101 
A-29 11-10 164 119 123 206 **108 226 118 213 93 196 **96 221 109 203 **95 
A-30 11-5 179 133 145 229 125 230 **122 252 123 233 126 232 118 220 108 
A-31 13-5 153 93 108 190 96 194 **94 221 100 204 102 224 ill 205 97 
A-32 11-4 145 100 96 200 103 205 102 198 82 174 **78 229 *115 205 97 
A-33 12-10 135 78 82 159 **72 163 **70 218 97 207 105 188 84 166 **66 
A-34 11-3 163 118 122 238 132 230 122 216 95 207 105 244 127 232 118 
A-35 11-1 150 107 104 196 100 205 102 235 110 209 106 200 93 193 87 
A-36 11-10 148 99 101 205 107 207 104 218 97 191 92 215 105 201 94 
A-37 12-1 140 90 89 183 91 201 99 223 101 212 109 208 99 222 110 
A-38 11-0 150 108 114 210 112 217 112 223 101 217 113 229 115 217 106 
I• A-39 12-11 148 91 101 200 103 220 114 218 97 196 96 204 96 193 87 
A-40 11-4 146 101 98 206 108 212 108 223 101 204 102 219 108 178 **76 
A-41 11-9 161 113 119 229 125 210 106 245 117 230 123 238 122 218 107 
A-42 14-1 114 55 53 147 63 157 65 127 **28 140 **51 132 **40 153 **56 
A-43 12-2 146 95 98 194 98 190 91 220 98 209 106 206 97 209 100 
A-44 13-5 163 102 122 215 114 210 **106 225 102 230 123 212 102 218 107 
1-1 11-3 148 10.3 101 200 103 205 102 225 102 215 ill 204 96 213 103 
B-2 11-10 159 110 116 204 106 210 106 206 88 209 106 202 **94 195 **89 
B-3 12-8 138 8.3 87 195 99 188 89 223 101 189 90 210 101 218 107 
B-4 12-0 143 9.3 94 200 103 201 99 208 89 184 86 198 91 199 92 
B-5 11-9 140 92 89 192 97 179 82 216 95 178 81 181 **78 205 97 
B-6 11-11 144 95 95 189 95 185 87 220 98 217 113 192 87 175 **73 
B-7 11-2 155 111 ill 213 11.3 20.3 101 240 11.3 220 115 226 11.3 2.30 116 
B-8 11~8 158 110 115 217 116 223 116 235 110 217 113 226 113 236 121 
B-9 11-6 142 96 92 195 99 201 99 232 107 194 94 2.38 122 201 94 
B-10 13-2 151 93 105 202 105 192 **92 223 101 104 102 188 84 184 **80 
Bill 14-2 119 59 60 164 76 175 79 148 **59 147 **56 167 67 222 **110 
-_,.;,;.__==-~7 
~- --=- =-- ---=. 
-- -- ---------·-------------·------ ------- - -- ----- ---
Pupil's Pint. R v AF DI AP DI L DI s DI 
No. CA MSS IQ Die css Dill: css DIV" css AF css AP CSS L css s 
B-12 11-10 157 lOS 114 201 104 217 112 203 **85 196 96 217 106 197 **90 
B-1.3 14-11 133 67 79 168 79 163 **70 177 **65 154 **62 156 **59 153 **56 
B-14 11-10 144 95 95 194 98 188 89 211 91 199 98 210 101 201 94 
B-15 14-S 122 58 64 170 80 17, 78 139 **37 147 **56 183 80 188 83 
B-16 1.3-2 133 77 79 179 88 18.3 85 227 104 204 102 217 *106 232 *118 
B-17 12-9 135 79 82 201 **104 17.3 78 227 104 199 98 196 90 192 86 
B-18 11-7 152 109 106 207 109 207 104 230 106 194 94 215 105 218 107 
B-19 ll-8 153 109 108 196 100 186 **88 230 106 233 *126 190 **85 211 101 
B-20 12-6 144 90 95 197 101 190 91 225 102 184 86 202 94 197 90 
B-21 11-2 157 113 114 205 107 212 108 216 95 186 **88 202 94 228 115 
B-22 11-11 148 99 101 185 93 192 92 211 91 199 . 98 167 **67 184 **80 
B23 12-6 129 75 74 176 85 157 ~65 208 S9 174 78 175 74 184 80 
B-24 11-0 150 113 104 210 112 212 .lOS 235 lrtO 204 102 190 **85 192 86 
B-25 14-0 142 80 92 164 **76 167 ~3 206 88 181 84 192 87 180 **77 
B-26 11-3 154 111 109 217 .116 . 203 101 220 98 191 92 221 109 224 111 
B-27 11-6 160 114 . 118 213 113 210 106 220 98 223 118 215 105 218 107 
I B-218 ll-3 149 104 102 197 101 198 97 194 79 191 92 179 **77 207 98 
B-29 12-11 161 104 119 211 111 210 106 223 101 202 101 210 101 188 **83 
B-30 11-1 136 93 84 190 96 190 91 198 82 186 88 210 10}. 199 92 
B-31 11-0 140 97 89 190 96 196 95 220 98 194 94 208 99 215 105 
B-32 12-10 142 85 92 173 83 177 **81 203 85 189 90 167 **67 175 **73 
C-1 ll-8 144 96 95 201 104 190 91 223 101 189 90 219 108 207 98 
C-2 11-8 160 112 us 215 114 214 109 206 **88 207 105 232 118 226 113 
C-3 11-11 150 101 104 200 103 201 99 2 42 115 204 102 226 113 226 113 
C-4 11-1 141 98 91 194 98 173 **78 206 88 191 92 198 91 195 89 
C-5 11-1 141 98 91 211 *ill 203 101 225 102 186 88 229 *115 236 *121 
C-6 11-6 150 104 104 238 *132 234 *125 230 106 209 106 206 97 232 118 
C-7 11-0 141 98 91 204 ·· 106 198 97 230 106 184 86 208 99 222 110 
C-8 12-4 146 94 98 196 100 201 99 223 101 178 **81 232 *118 213 10.3 
C-9 13-1 147 90 99 2~ 106 185 **87 213 93 184 86 212 102 201 94 
-~·-.= 
-· --- ----------- ---------~------------------------ ·==-=~~ 
Pupil's PINT. DI R DI v DI AF DI .AP . DI L DI s DI 
No. CA MSS IQ c css R css v css AF css AP CSS 1 css s 
C-10 11-9 159 111 116 247 *139 243 *131 227 104 204 102 244 *127 240 124 
C-ll 10-11 134 90 81 175 84 179 82 211 91 184 86 179 77 184 80 
C-12 10-11 150 1o9 104 215 114 190 **91 216 95 186 *288 229 115 205 97 
C-13 11-0 144 101 95 197 101 186 88 220 98 194 94 204 96 203 95 
C-14 11-2 157 113 114 226 123 261 *145 255 *125 207 105 248 *130 246 *129 
1: C-15 11-7 148 101 101 213 113 203 101 216 95 199 98 217 106 230 116 
C-16 11-6 133 90 79 192 97 186 88 196 80 178 81 208 99 203 95 
D-1 12-1 143 93 94 209 110 226 *118 211 91 102 102 200 93 209 100 
D-2 11-2 140 96 89 204 106 205 102 230 106 204 102 210 101 230 *116 
D-3 11-11 144 95 95 186 93 205 102 245 *117 215 lll 210 101 201 94 
D-4 11-4 146 101 98 200 103 230 *122 213 93 217 113 212 102 218 107 
D-5 11-5 143 97 94 197 101 192 92 240 *113 223 *118 208 99 220 108 
D-6 14-9 150 8.3 104 207 109 214 109 235 110 220 115 212 102 195 89 
1: D-7 11-8 189 141 159 247 139 243 **131 255 125 241 132 241 125 248 130 
D-8 11-8 162 114 121 223 121 226 118 247 119 226 120 226 113 228 115 
D-9 11-10 148 105 101 223 *121 234 *125 240 113 194 94 212 102 218 107 
D-10 11-7 135 88 82 175 84 186 88 220 98 191 92 192 87 209 100 
D-11 10-10 147 105 99 201 104 217 *112 235 110 194 94 208 99 222 110 
II D-12 11-2 162 118 121 233 128 230 122 227 104 204 102 229 115 240 124 
D-13 12-9 150 94 104 215 114 210 106 201 84 209 106 198 91 209 100 
D-14 11-10 167 118 129 242 135 223 116 250 121 217 113 238 122 230 116 
D-15 11-9 147 99 99 197 101 198 97 230 106 202 101 217 106 206 97 
D-16 il-'7 124 77 68 168 79 179 82 220 98 196 96 185 81 207 98 
D-17 11-4 146 101 98 206 109 201 99 220 98 207 105 204 96 207 98 
D-18 13-8 140 80 89 179 88 188 89 218 97 194 94 196 90 195 89 
I D-19 11-6 146 100 98 178 87 203 101 220 98 209 106 204 96 199 92 
D-20 14-2 148 85 101 205 107 203 101 230 106 204 102 196 90 218 107 
D-21 14-4 148 84 101 194 98 198 97 237 lll 212 109 194 88 195 89 
D-22 11-6 179 133 145 252 142 254 140 257 126 237 129 251 132 249 l3l 
D-23 12-7 136 81 84 195 99 169 **75 218 97 181 84 204 96 205 97 
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Pupil's PINT. DI R DI v DI AF DI AP DI L DI s DI 
I Nch a A MSS IQ a ass R css v css AF css AP CSS L ass s 
D-24 12-11 126 69 70 163 75 173 78 223 101 212 *109 194 88 180 77 
D-25 12-5 146 93 98 183- 91 186 88 223 101 207 105 177 **75 HJ2 86 
D-26 11-9 137 89 86 209 *110 210 *106 247 *119 223 *118 215 105 207 98 
D-27 11-7 152 105 106 189 95 205 102 257 *126 217 113 208 99 211 101 
D-28 14-11 132 66 78 151 **66 150 **60 194 79 181 84 151 **55 160 **62 
D-29 12-7 155 100 111 213 113 226 118 187 **73 194 94 194 **88 207 98 
D-30 14-6 150 85 104 195 99 194 94 218 97 186 88 221 109 205 97 
D-31 12-2 167 116 129 238 132 234 125 2ll **91 212 109 212 **102 234 119 
D-32 11-0 145 102 96 204 106 226 *118 257 *126 212 109 226 113 234 *119 
D-33 10-10 140 98 89 192 97 207 104 216 95 ' 207 105 196 9fJJ 201 94 
D-34 10-11 167 125 129 242 135 230 122 245 117 212 109 217 106 240 124 
D-35 10-11 150 108 104 213 113 220 114 223 101 204 102 226 113 231 117 
D-36 11-10 159 110 116 226 123 217 112 252 *123 212 109 232 118 248 *130 
E-1 12-1 137 87 86 171 81 181 84 220 98 194 94 190 85 166 **66 
E-2 11-5 142 96 92 204 106 194 94 240 *113 204 102 204 96 213 103 
E-3 12-4 147 95 99 187 93 196 95 230 106 217 113 190 85 192 86 
E-4 13-4 133 76 79 181 89 179 82 227 104 207 *105 179 77 184 80 
I E-5 12-6 153 99 lOS 204 106 194 **94 227 104 189 **90 204 96 213 103 
E-6 11-9 130 82 75 197 *101 185 87 206 88 186 88 210 *101 205 97 
E-7 12-6 ' 132 78 78 166 77 179 82 189 75 170 75 188 84 193 87 
E-S 11-11 150 101 104 211 lll 201 99 216 95 207 105 200 93 207 98 
E-9 11-2 132 90 78 196 *100 179 82 218 97 196 96 110 101 211 101 
E-10 11-0 136 93 84 211 *111 194 94 220 98 217 *113 208 99 236 121 
E-ll 11-4 133 88 79 189 95 194 94 218 97 196 96 183 80 199 92 
E-}.2 11-9 151 103 105 223 *121 203 101 240 113 207 105 926 113 226 113 
E-13 11-1 154 lll 109 242 *135 201 99 255 *125 228 121 224 111 226 113 
E-14 11-2 155 ill 111 190 **96 181 **84 227 104 204 102 204 96 197 90 
I E-15 11-4 132 87 78 194 98 190 9 1 213 93 181 84 215 *105 197 90 
E-16 11-9 148 100 101' 217 116 212 108 252 *123 223 *118 210 101 244 *127 
E-17 11-0 128 85 72 173 83 165 72 245 *117 212 *109 181 78 175 73 
E-18 11-10 152 103 106 201 104 220 114 247 *119 226 *120 206 97 230 116 
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Pupil's PINT. DI R DI v DI AF DI AP DI L DI s DI 
No. CA MSS IQ c css R css v css AF css AP CSS L css s 
E-19 11-1 148 105 101 201 104 190 91 225 102 212 109 198 91 182 **79 
E-20 11-2 154 110 109 233 *128 230 *122 262 *1~ 247 *137 226 113 249 *131 
E-21 12-3 148 96 101 207 109 183 **85 245 *117 207 105 217 106 230 116 
E-22 12-3 146 94 98 206 108 220 114 172 **62 178 **81 202 94 203 95 
1·29 11-4 128 83 72 171 S1 167 73 213 93 1S6 ss 171 70 171 70 
E-24 11-4 155 no lll 201 104 210 106 242 n5 253 *142 204 96 228 n5 
E-25 n-10 150 101 104 213 n3 205 102 235 n~ 233 *126 221 109 222 no 
E-26 12-6 159 105 n6 213 n3 217 n2 237 lll 217 nJ 221 109 217 106 
E-27 12-6 129 75 74 191 *96 205 *102 201 S4 17S 81 1S8 S4 205 f17 
E-2S n-11 152 n2 106 213 113 214 109 230 106 19, 96 210 101 211 101 
E-29 10-n 144 102 95 2n 111 1S6 8S 223 101 194 94 210 101 203 95 
E--30 n-5 122 76 64 166 77 167 73 201 S4 1S6 8S 173 72 171 70 
I E-31 n-9 137 S9 S6 195 99 179 S2 19S S2 140 **51 192 S7 199 92 
E-32 12-7 140 85 S9 1S2 90 167 **73 225 102 196 96 196 90 '203 95 
E-33 11-11 159 110 116 238 *132 234 125 247 119 204 102 210 101 249 *1.31 
E-34 10-n 133 89 79 190 96 194 94 237 *lll 204 102 196 90 218 107 
I E-35 11-5 143 97 94 204 106 201 99 232 107 212 109 215 105 222 110 
E-36 13-9 143 82 94 194 9S 1S6 8S 182 **69 1S6 8S 169 **69 193 ff7 
F-1 11-3 131 86 77 179 8S 1S5 S7 21S 97 196 96 163 **64 166 **66 
F-2 12-0 139 89 88 192 97 196 95 213 93 209 106 204 96 212 102 
F-3 12-9 136 00 84 199 102 196 95 225 102 215 *lll 198 91 1S7 82 
F-4 11-3 142 97 92 190 96 207 104 218 97 196 96 232 *118 228 *115 
F-5 11-1 150 107 104 190 96 201 99 230 106 233 *126 217 106 208 99 
F-6 12-4 146 94 98 182 90 173 **78 235 . 110 196 96 208 99 200 93 
F-7 12-7 135 00 82 186 93 192 92 218 97 215 *lll 215 *105 187 82 
F-8 112 147 103 99 1S5 92 1S6 88 21S 97 220 115 202 94 204 96 
F-9 12-1 146 96 98 164 **76 175 **79 20S 89 184 S6 196 90 200 93 
F-10 11-3 169 124 130 233 128 217 **112 230 106 226 120 206 **97 207 **98 
F-n 10-9 150 111 104 192 97 196 95 242 115 220 115 210 101 20S 99 
F-12 12-2 157 105 114 205 107 203 101 242 115 237 *129 232 118 20S 99 
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Pupil's PINT. DI R DI v DI AF DI AP DI 1 DI s DI 
No. CA MSS IQ c css R css v css AF css AP CSS 1 css s 
F-1.3 12-1 164 11.3 12.3 206 lOS 24.3 1.31 2.32 107 226 120 2.32 us 219 107 
F-14 1.3-1 138 S2 87 164 **76 175 **79 216 95 186 88 17.3 **72 196 90 
F-15 12-0 15.3 10.3 lOS 206 108 201 . ·99 216 95 207 105 196 · 90 196 90 
F-16 U-1 151 108 105 205 107 210 106 212 115 2.30 *12.3 219 10S 221 109 
F-17 11-1o 158 109 115 205 107 220 114 2.32 107 207 105 219 108 22.3 110 
F-18 11-1 142 99 92 206 108 226 *11S 225 102 209 106 20S 99 212 102 
I F-19 11-9 155 107 ill 211 ill 207 104 21.3 9.3 215 111 2.32 11S 221 109 
F-20 11-9 159 ill 116 189 **95 201 **99 225 104 204 102 241 125 219 107 
F-21 1.3-8 142 82 92 197 101 196 95 2.35 110 209 106 190 85 204 96 
F-22 11-0 154 lll 109 205 107 217 112 227 104 215 ill 238 *122 24.3 *126 
I F-2.3 14-0 140 79 89 181 89 1S5 87 218 97 202 101 192 87 207 9S 
F-24 11-9 136 88 84 1S2 90 210 106 220 9S 1S6 88 221 *109 210 101 
F-25 11-0 148 105 101 200 10.3 212 lOS 21.3 9.3 199 9S 226 113 217 106 
F-26 11-0 145 102 96 190 96 217 *112 225 102 196 96 20S 99 202 94 
, F-27 11-1 146 10.3 9S 187 9.3 1S6 . 88 21S 97 194 94 210 101 221 109 
1. F-28 11-8 148 100 101 199 102 207 104 220 98 207 105 221 ib09 204 96 
r F-29 11-10 165 116 125 210 112 214 **109 227 104 2.33 126 229 114 226 113 
II F-30 11-1 148 105 101 191 96 203 101 218 97 204 102 194 88 100 **'77 
Ji F-31 11-3 162 117 121 242 *135 226 us 223 101 233 126 241 125 237 121 
F-32 11-11 138 89 87 170 so . 18.3 85 206 88 191 92 196 90 219 107 
F-33 11p7 177 1.30 140 238 132 2.30 122 2.32 107 247 1.37 241 125 215 105 
F-34 10-11 153 ll3 108 191 96 207 104 211 91 189 90 217 106 219 107 
F-35 11-2. 167 123 129 220 us 226 us 235 110 207 105 217 106 221 109 
FI:J.36 11-7 162 115 121 217 116 226 11S 2.32 107 209 106 235 120 24.3 126 
I F-37 
s 
11-Q 162 119 121 213 113 220 114 223 101 217 11.3 202 **94 221 109 
G-1 12-8 131 76 77 166 77 188 89 2.35 *110 189 90 188 84 178 76 
G-2 14-6 128 65 72 156 70 16S 74 213 93 194 94 161 **6.3 155 **58 
G-3 10-10 147 106 99 189 95 196 95 230 106 194 94 217 106 211 101 
I G-4 11-10 145 96 96 199 102 196 95 218 97 196 96 204 96 213 103 
G-5 12-0 143 93 94 178 87 185 87 220 9S 186 88 212 102 188 S3 
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Pupil's PINT. DI R DI v DI AF DI AP DI L DI s Dl 
No. CA MSS IQ c css R css v css AF css AP CSS L css s 
G-6 10-10 148 107 101 233 *12S 220 ll4 230 106 204 102 229 115 242 *125 
G-7 11-3 145 100 96 192 97 205 102 223 101 191 92 215 105 209 100 
G-S 12-0 163 113 122 229 125 23S 12S 225 102 204 102 232 us 242 125 
G-9 11-2 160 116 11S 233 12S 220 114 237 ill 220 115 24S *1.30 222 110 
G-10 10-10 152 112 106 190 96 190 **91 230 106 215 ill 212 102 211 101 
G-11 12-1 137 87 S6 178 87 19S 97 21S 97 194 94 196 90 199 92 
G-12 10-10 166 129 126 1S5 **92 19S **97 20S **89 204 102 221 109 207 9S 
G-13 11-3 153 lOS lOS 191 96 19S 97 189 **75 174 **78 202 94 1S6 **82 
G-14 11-8 159 ill 116 202 105 212 108 250 l2l 223 11S 257 *137 24S 130 
G-15 11-7 15S 112 115 210 112 223 116 232 107 207 105 224 ill 113 103 
G-16 15-1 141 73 91 17S 87 186 8S 227 104 196 96 215 105 193 87 
G-17 11-3 159 114 116 207 109 205 102 242 115 215 ill 232 11S 21S 107 
G-lS 12-1 157 107 114 206 Sl.08 223 116 201 **84 212 109 219 lOS 217 106 
G-19 11-6 169 123 130 217 116 214 **109 242 115 226 120 226 113 220 108 
G-20 13-0 130 75 75 166 77 179 82 203 85 166 72 159 **61 188 83 
G-21 13-0 152 95 106 182 **90 190 **91 20S 89 191 92 215 105 213 103 
G-22 11-6 155 109 111 201 104 212 108 227 104 199 98 204 96 188 **S3 
G-23 11-10 142 93 92 189 95 214 *109 237 ill 215 1ll 248 *130 232 *llS 
G-24 13-10 144 83 95 194 98 192 92 230 106 204 102 226 *113 207 98 
G-25 11-6 152 106 106 223 121 230 *122 250 *121 220 115 232 *118 242 *125 
G-26 10-11 153 113 lOS 209 110 205 102 223 101 217 113 208 99 201 94 
G-27 12-3 145 93 96 192 97 194 94 235 110 204 102 212 102 217 106 
G-28 11-0 149 106 102 194 98 210 106 216 95 178 **81 206 97 234 *119 
G-29 12-S 150 95 104 195 99 201 99 237 ill 212 109 212 102 207 98 
G-30 14-0 135 74 83 182 90 175 79 206 88 184 86 200 93 222 110 
G-31 11-6 159 113 116 192 **97 220 114 216 95 207 105 202 **94 203 95 
G-32 13-8 148 87 101 197 101 198 97 242 115 207 105 204 96 218 107 
G-33 11-6 148 102 101 204 106 194 ' 94 237 111 217 llj -:'248 *1.30 222 110 
101 102 191 96 207 104 211 91 194 94 224 ill 203 95 
.02 96 200 103 1_9() 91 23L _l06 _ 199 _ _ 2_~ = 208 99 207 98 
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